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EXERCISE TREADMILL 

REFERENCE TO RELATED APPLICATIONS 

0001. The current application claims the benefit of U.S. 
Provisional Application No. 62/255,383 which was filed on 
14 Nov. 2015, U.S. Provisional Application No. 62/329.354 
which was filed on 29 Apr. 2016, and U.S. Provisional 
Application No. 62/351,418 which was filed on 17 Jun. 
2016, each of which is hereby incorporated by reference. 

TECHNICAL FIELD 

0002 The present invention pertains to the field of tread 
mills used for running, walking, and other exercise. 

BACKGROUND ART 

0003 Treadmills are generally built with three main 
constraints: (1) A frontal rail generally including speed/ 
incline controls; (2) a lack of side rails that extend mean 
ingfully along the longitudinal axis of the treadmill; and (3) 
consistent belt speed set by the user—which may vary as the 
user shifts controls or an interval program occasionally 
(every 1 + minutes, perhaps) alters the speed. The aspects of 
the front rail and the need to use its controls cause the vast 
majority of runners to position themselves very close to the 
front rail to manage the controls, view the media console, 
and to ensure a sense of safety that they won’t fall too far 
back to the center or rear of the treadmill where there are no 
Supportive rails on one or both sides. The aspect of consis 
tent belt speed also causes runners to drift as they constantly 
vary their pace, unconsciously favoring acceleration, to 
maintain a sense of security near the front of the treadmill. 
Positioned at the front rail, runners compromise form, 
efficiency and satisfaction. The frontal positioning of the 
control component and display including speed and distance 
ran/walked also becomes a visual focal point and distance 
counting distraction that’s fundamentally different from an 
outdoor running experience. 
0004 Differences between over ground and treadmill 
running are easily observed once they are realized. This can 
be observed at any health club even with a small sample of 
runners. First, the observer will note that runners position 
their body very close to the front rail of the treadmill. From 
there, running differences can be observed VS. more natural 
outdoor running. Rather than letting shoulders and arms 
relax and move freely—with arms at about a 90 degree angle 
and hands practically brushing by the “pockets' runners at 
the front rail of a treadmill cock their shoulders and position 
arms high and at a tight angle, like a boxer. Meanwhile, the 
media console is often between waist and chest high, far 
below the area that’s anywhere from a point fifteen yards 
(e.g., fourteen meters) on the road ahead or the horizon line 
that runners should focus on for proper form. As a result of 
the constraints of current treadmill formats, runner's hip 
motion, footfall and stride must also be adversely affected by 
the lack of proper motion in his/her torso and upper body. 
Various research proves that out, having measured shorter 
strides and differences in ground reaction forces, for 
example. 
0005. Altogether, these factors resulting from the format 
of current treadmills challenge comfort, compromise form, 
and increase a likelihood of injury in a sport that already 
Suffers from a high injury rate. 
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0006 Various treadmills have been proposed and made 
which provide alternative softer treadmill surfaces to make 
them more comfortable. While these options may drive 
buying behavior, one must realize that the predominant 
running Surface, the one for which running shoes are 
designed, is pavement. Meanwhile, treadmill manufacturers 
continue to do more to emphasize the front component, by 
adding media systems with entertainment and more pro 
gramming options. 
0007. In other non-fitness treadmill categories, specialty 
treadmills include those designed for a treadmill desk appli 
cation. These treadmills are generally shorter than running 
treadmills and have different motor types built for walking 
speeds up to about four miles per hour (MPH) or approxi 
mately 6.5 kilometers per hour. The TreadDeskTM product is 
one Such example which also does not include any side-rails. 
Another approach indicates the aspects for desk mounting 
and safety in a treadmill walking scenario. 
0008. In the medical area, the GECASE Exercise Testing 
System includes a treadmill that is designed to be used in 
conjunction with physiological monitors and a live operator 
who uses a remote monitor to monitor the patient and 
increase belt speed in order to push the patient to an 85% 
threshold or higher for a period of time sufficient for a stress 
teSt. 

SUMMARY OF THE INVENTION 

0009. The inventor recognizes that a barrier to an 
improved treadmill experience is the influence the treadmill 
structure, particularly the front rail and its electronic com 
ponent, has upon the user's form. 
0010. To this extent, the inventor recognizes a need for an 
exercise treadmill which: (1) provides features for position 
ing the user at or just forward from the lengthwise (longi 
tudinal) center of the platform; (2) allows the user free 
motion, for example to Swing arms and stride as he/she 
would normally on an unconstrained Surface; (3) encourages 
eye positioning to favoran outward rather than downward or 
outward gaze; (4) provides a simpler means than pressing a 
button in a membrane control panel of adjusting speed and 
incline; and/or (4) provides constantly variable pacing con 
trolled by the user's position. The present invention aims to 
address one or more of these issues and/or one or more other 
deficiencies of the prior art by, for example, providing a 
treadmill with no front rail, modified controls, physical 
accommodations of the treadmill structure, and/or sensor 
configurations, which provide one or more of the advantages 
described herein. Embodiments can provide a motor or leg 
powered/resistance moderated experience and/or a virtual 
reality experience, where the open ended and/or other traits 
designed to center the runner are advantageous to a virtu 
alized running or walking experience. 
0011. A first aspect of the invention provides a treadmill 
comprising: a platform; a belt located around the platform; 
means for rotating the belt around the platform to create an 
endless Surface on which a user exercises; a first side rail 
extending along at least approximately all of a first side of 
a usable area of a surface of the platform; a set of user 
controls positioned on the first side rail; and a front structure 
comprising a ramped Surface, wherein the ramped surface 
covers a front non-usable area of the surface of the platform 
and is configured to direct a foot of the user onto the belt in 
response to a strike by the foot during use of the treadmill, 
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and wherein the front structure is out of reach of the user 
while the user is exercising on the usable area of the surface 
of the platform. 
0012. A second aspect of the invention provides a tread 
mill comprising: a platform; a belt located around the 
platform; means for rotating the belt around the platform to 
create an endless surface on which a user exercises; a front 
structure comprising a ramped surface, wherein the ramped 
surface covers a front non-usable area of the surface of the 
platform and is configured to direct a foot of the user onto 
the belt in response to a strike by the foot during use of the 
treadmill, and wherein the front structure is out of reach of 
the user while the user is exercising on the usable area of the 
surface of the platform; means for detecting a lengthwise 
position of the user along a length of a usable surface of the 
platform; and means for dynamically adjusting rotation of 
the belt based on the lengthwise position of the user. 
(0013 A third aspect of the invention provides a treadmill 
comprising: a platform; a belt located around the platform: 
means for rotating the belt around the platform to create an 
endless surface on which a user exercises, wherein the 
means for rotation includes a varying resistance device for 
dynamically adjusting a resistance of rotation of the belt, 
wherein the rotation of the belt is at least partially induced 
by the user exercising; and means for operating the varying 
resistance device to dynamically adjust the resistance of 
rotation of the belt based on a target speed of the user while 
exercising. 
0014) A fourth aspect of the invention provides a tread 
mill comprising: a platform; a belt located around the 
platform; means for rotating the belt around the platform to 
create an endless surface on which a user exercises; and 
means for providing feedback to the user regarding at least 
one of: a lengthwise position of the user on the platform or 
a lateral position of the user on the platform. 
0.015 Without a front rail, a user may be more prone to 
run too far forward, beyond the usable surface of the 
treadmill. Inclusion of the structural ramped surface above 
the front roller can prevent the user from stepping over the 
front of the moving belt. The ramped surface can be 
designed to safely and smoothly return the foot back to the 
rolling belt. A similar ramp may be located at the rear of the 
treadmill. 
0016. In an embodiment, a treadmill described herein 
includes one or more side rails. A side rail can be configured 
to mount any combination of one or more of various objects, 
such as treadmill controls, motion and/or position sensors, 
accessories (e.g., a water bottle), a remote control for media 
or the treadmill itself, and/or the like. A side rail also can 
provide user safety regardless of the user's position on the 
treadmill. For example, the side rail can: (1) allow the user 
to grab the sidebars regardless of his/her longitudinal posi 
tion along the belt and quickly move feet off the moving belt 
onto the side-area of the deck; (2) provide for the mounting 
of a stop button or pull string near the rear of the treadmill; 
and (3) include varying visual color, light, texture, slope, 
and/or the like, to provide the user a visual cue when he/she 
is drifting too far towards the back or front of the treadmill 
belt, helping the user to target his/her location at the longi 
tudinal center of the treadmill deck. 
0017. Side rail height may be adjusted vertically and 
horizontally to suit the height of the user and activity 
performed, which can allow the user optimal ease of reach 
ing the controls, e.g., at approximately elbow height. This 
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adjustment can further align the rail height with the waist/ 
trunk of the user, providing an ability to align longitudinal 
sensors built into the side rails with the waist/trunk height of 
the user. 

0018. Further attributes configured to provide feedback 
to the user about his/her longitudinal and/or lateral location 
can be implemented. For example, a surface under the belt 
can have varying texture and/or firmness. As a more par 
ticular example, the fore and aft portions of the treadmill's 
sub-belt surface may be softer or harder than the more 
central surface. The surface also can be ribbed in a manner 
that provides feedback to a user's foot but not create 
resistance to the spinning belt. Similar variations can be 
utilized with respect to the outer and inner lateral portions of 
the surface under the belt, e.g., to assist the runner in 
remaining in the center of the "path” of the belt. 
0019. The belt speed may be driven by an electronic 
motor, which can have an adjustable speed. In an embodi 
ment, one or more aspects of the belt rotation can be 
dynamically adjusted based on a position of the user on the 
treadmill, a target performance of the user (e.g., physiologi 
cal data, a target speed, etc.), and/or the like. For example, 
when the user is located too far forward on the platform, the 
electronic motor (e.g., under the direction of a computer 
system described herein) can dynamically increase the belt 
speed. Conversely, when the user is located too far to the 
rear of the platform, the electronic motor can dynamically 
reduce the belt speed. 
0020. Alternatively, the belt rotation can be at least 
partially powered by motion of the user (e.g., movement of 
the user's legs). In this case, the belt speed can be restrained 
by a variable resistance device. In typical resistance-based 
treadmills, the user dials in a set resistance and then starts 
running, generally with an incline required to overcome the 
resistance required to increase belt speed. Many such tread 
mills have a baseline incline of 8% grade and go up. 
However, for a user at a given weight and incline, the same 
amount of energy increases the belt speed equally regardless 
of the current belt speed, so that it is difficult to establish a 
fixed speed at a fixed resistance and incline. This can be seen 
in videos of users on products like the Shred-Mill—where 
professional athletes can only last for a 30 second to a 
minute interval. 
0021. In order to solve this problem, embodiments of a 
resistance device described herein can have a companion 
dynamic electronic program (e.g., executing on a computer 
system described herein), which can vary the resistance 
dynamically in order to, for example, help the user achieve 
and maintain a target speed (e.g., which can be an input by 
the user) and/or remain within a target area on the platform 
of the treadmill. The resistance device can comprise an 
electronic magnetic resistance device found frequently in 
cycling trainers, or it could be mechanically managed by air 
or water, similar to rowing machines which use these 
techniques. In the case of the resistance device, it can adjust 
resistance based on the percent incline and/or weight of the 
user. Given a slight incline, it could retain a user in standing 
position but start moving readily when he/she takes a first 
step. The dynamic program may even start the user at a 
slight incline, until he/she achieves a goal speed, and then 
reduce the incline towards a zero percent grade while also 
managing the resistance. Furthermore, the variable resis 
tance device can be operated to add no resistance as the user 
is starting to move, and increase resistance as the user 
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approaches or exceeds a target speed. As the user varies 
his/her energy input to the belt, the resistance program can 
dynamically alter the resistance to help maintain target 
speed, providing a subtle variation in the running effort as 
you may experience outdoors while going up and downhills. 
In this way, a flat decked treadmill (as opposed to a curved 
treadmill deck) may be able to facilitate a comfortable and 
natural leg powered experience. 
0022. Any speed, incline, exercise program (e.g. inter 
vals), media controls, sensors and feedback monitors may be 
built into and/or onto the side rails. As compared to a front 
rail positioning, this configuration puts the controls closer to 
the user's body and arms while the user is running near the 
longitudinal center of the treadmill. As a result, the user 
would not need to reach to the front rail, causing them to 
belly up to, and remain, in the frontal area. 
0023 Controls in the side rails may be composed of 
electronic buttons, manual dials, manual levers, joystick 
style controllers, touch screens, and/or voice input mecha 
nisms. This unique configuration has the effect of allowing 
the user to operate the treadmill without breaking running 
form, and without even looking at the controls so his/her 
gaze remains outwards, where it is focused in outdoor 
running. Due to user motion and Sweaty hands, the manual 
dial and lever controls are easier for users to control during 
exercise than +/-electronic buttons or touch screens. In an 
effort to prevent the user from looking down at the rails to 
verify his/her speed/incline adjustments, click action and 
audio feedback can be built into the dial, lever and joystick 
mechanisms as the controls are modified. 
0024 Heart rate and/or other physiological sensors also 
can be built into the side rails where a user may easily place 
his/her hands for brief periods without greatly compromis 
ing running form. Alternatively, the treadmill may include a 
mechanism for acquiring heart rate and/or other sensor 
feedback via wireless communication. 

0025 Controls and monitor/feedback devices (indicating 
speed, time, incline) in the side rails may be mounted in-line, 
at a radial angle to the rail, or at a slanted angle to the rail 
to Suit better ergonomics. A monitor may be mounted near 
the front of the side rails where it is easily visible, rather than 
next to the controls, which can be mounted near the lateral 
center of the side rails where they are easily operated by the 
user. Therefore, the controls are positioned where they are 
best for the user, near the longitudinal center, while the 
monitor(s) can be positioned further up but also off to the 
side so that counting miles doesn’t become the sole and 
central focus for the user. 

0026 Sensors positioned on the treadmill, such as in the 
deck, side rails, and/or a front or back structure, may gauge 
the user's position for the purpose of auto-adjusting speed 
dynamically as the user goes faster or slower. An illustrative 
sensor configuration includes an electronic device emitting 
a beam of light focused laterally to a reflector mounted on 
the opposite rail. Light sensors beaming across the side rails 
can gauge the position of the users waist/trunk. Tripping 
sensors closer to the center of the treadmill may cause Small 
adjustments in speed while tripping sensors near the forward 
and rear ends of the rail system may cause faster speed 
adjustments. Furthermore, the sensor data can be processed 
by a computer system which responds variably to sensor 
input depending on whether the interruption is momentary, 
a short interruption or a continuous interruption. Momentary 
interruptions could be an arm or leg Swing with no affect. A 
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short interruption can cause a fixed change in speed while an 
obstruction may trigger a continuous change in belt speed 
until the obstruction is cleared. Both waist positioning and 
footfall should be relatively consistent so they will be 
readily usable to trigger gradual changes in the motor speed 
or resistance level when the user travels too far to the 
forward or rear portion of the treadmill belt. 
0027. A longer interruption of the sensor may cause a 
change in speed that increases more rapidly over time rather 
than continuously—up to the speed at which the treadmill 
motor can be responsive. This feature can be especially 
useful in startup, during the beginning of an interval, or 
when the user wants to slow down quickly. 
0028. A sensor or set of sensors may be mounted closer 
to the rear of the treadmill which would cause a very rapid 
decrease in speed or move the belt to a safe stop as quickly 
as possible. Additional sensors also can collect feedback on 
lateral position, Stride length, cadence, duration foot remains 
on treadmill deck, weight of the user, downward pressure of 
each foot strike, relative position of foot strike compared to 
user's upper body, and/or the like. 
0029 ANT+ or similar wireless sensors built into the 
treadmill deck or rails may pick up sensor and input data 
from the user. Sensor data may include heart rate, body 
temperature, blood oxygen levels, and other health data. 
0030 Wireless or wired input data may include instruc 
tions from the user, a computer, and/or a networked com 
puter, to make changes to speed, resistance, incline or other 
aspects of the treadmill operation. For example, using infor 
mation from the user, heart rate vs. heart rate goal may drive 
the speed of the belt or the resistance. Another example 
embodiment includes input received from another computer 
to simulate a running course, induce the user to keep up with 
another user on another treadmill, induce the user to exceed 
a previous performance, and/or the like. 
0031. In the case where heart rate or other physiological 
data (e.g., body temperature, blood oxygen levels, and/or the 
like) are collected to drive the speed of the treadmill belt, the 
belt speed may gradually increase until the goal value or 
value range is met. Once over the goal or goal value, the 
treadmill may work to maintain the user over the goal value 
or within the value range. The location sensors can work in 
concert with the physiologically driven input. For example, 
rear sensors can prevent a failing user from falling off the 
back if the user is pushed beyond a limit, and forward 
sensors can be used to increase speed according to the user's 
comfort but they can be ignored when the user has met the 
maximum range demanded by a stress test or interval 
program. The maximum can ensure that the user is capable 
of completing the interval or stress test. Such an embodi 
ment can be particularly useful in evaluating the abilities of 
the user, Such as in a medical environment, where the user 
is a patient, an athlete, and/or the like. Similarly, the embodi 
ment can be particularly useful when the user, Such as an 
athlete, is in training. 
0032. ANT+, Bluetooth, Wi-Fi or other wireless trans 
mitter built into the treadmill deck or rails to communicate 
information on work out data to a treadmill mounted or 
portable device. 
0033. In the auto-adjusting scenario, the electronic motor 
or magnetic resistance device will speed up as the user 
moves towards the front and slow down as the user falls 
back past the center of the treadmill. In the electronic motor 
case, it may drive the belt at a particular speed as long as the 
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user is longitudinally centered but slow down or speed up for 
safety if the user encroaches too far to the rear or front, 
respectively. The auto-adjusting may simply prevent the user 
from running off the front or back, or it may be used to 
enable natural variation of speed. 
0034. The treadmill base can include a flat surface or a 
pitched ramp at the front and/or the back of the treadmill 
platform, which can provide a safety element and that can 
further provide “tactile' feedback to the user to prevent 
him/her from going too far forward or backwards. The 
ramp(s) can have adequate structural Support to handle an 
impact of a user's foot strike while striding past the roller. 
The ramp(s) also can have a surface or Surface mechanism 
adequate to allow the foot to slide back (front) to the roller 
or grip (back ramp) in order for the user to find his/her way 
back to the moving Surface. The front ramp may be com 
posed of a hard plastic, a metal, a hard plastic or hard rubber 
with longitudinal ridges, a field of ball bearings, thin lateral 
rollers or other suitable surfaces to allow the foot to move 
back to the moving surface after the user strides too far 
forward past the front of the moving surface. 
0035) A variation of the treadmill may facilitate a bicycle 
with the addition of a horizontal roller at a height of 1 to 4 
inches (2 to 10 centimeters) above the front and back of the 
treadmill deck, or a set of horizontal lateral rollers built into 
the ramp. The rollers would allow the bicyclist to roll 
towards the front or back and continue pedaling without 
riding off the deck. Such a variation may also include a pivot 
for the side-rails to narrow the left-right motion of the rider 
such that he/she cannot veer off the belt while riding. 
0036) A variation of the treadmill may be wider or have 
other belt size differences to accommodate other sports such 
as roller-blading or cross-country skiing on wheels. 
0037. A projector may be mounted in the treadmill base 
front or the front area of the side deck or on the side rails to 
project media and user feedback towards a wall in front of 
the user. 

0038 An embodiment of the treadmill can work in con 
junction with a virtual reality system to provide the user with 
a simulated immersive environment. In Such a case, the 
treadmill can include beacons configured to interact with a 
virtual reality component, such as a headset and/or other 
accessories of the virtual reality system. The virtual reality 
sensor data, in combination with a virtualized map of the 
physical space of the treadmill belt and its rail(s), can be 
used to create a virtualized running or walking experience. 
Sensors located on the treadmill, such as in a side rail, belt, 
and/or platform, can augment the data captured by tradi 
tional virtual reality beacons, headset, and accessories, to 
simulate a more accurate and safe virtual reality experience. 
0039. Additional arms may fasten to the side rails or 
treadmill deck for a fixed or Swing arm accessory capable of 
holding a media console/screen and/or speakers at the front 
end of the treadmill. Such a design can position the screen 
well ahead of the user's location on the belt and adjust to 
approximately eye level or slightly below, Supporting an 
ergonomics which points the user's eye towards the “hori 
Zon” or just below. 
0040. The illustrative aspects of the invention are 
designed to solve one or more of the problems herein 
described and/or one or more other problems not discussed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0041. These and other features of the disclosure will be 
more readily understood from the following detailed 
description of the various aspects of the invention taken in 
conjunction with the accompanying drawings that depict 
various aspects of the invention. 
0042 FIG. 1 shows an illustrative embodiment of a 
treadmill having no frontal control panel, side rails with 
accessory items, and a ramp over and extending in front of 
the front roller. 
0043 FIG. 2 shows a top view of an illustrative embodi 
ment of a treadmill. 
0044 FIGS. 3A-3C show possible sensors positioned 
underneath a treadmill belt according to embodiments. 
004.5 FIGS. 4A-4B show possible texture distributions 
located underneath a treadmill belt and/or within a treadmill 
belt according to embodiments. 
0046 FIGS.5A and 5B show an illustrative embodiment 
of a treadmill with sufficient width between the belt and side 
of the treadmill to step off, a sensor pad built into the deck, 
further texture distributions positioned laterally at the front 
and back areas of the deck and a ramp or flat front and back 
Surface. 
0047 FIGS. 6A-6C show possible surface configurations 
of a ramp configured to allow the foot to slide safely and 
effectively off the front ramp and back to the belt according 
to embodiments. 
0048 FIG. 7 shows a front ramp with lattice built in to 
provide structural support required to prevent the ramped 
Surface from bending when struck by a users foot according 
to an embodiment. 
0049 FIGS. 8A and 8B show basic programming logic 
for translating sensor feedback to increase or decrease belt 
speed or alter the resistance according to an embodiment. 
0050 FIGS. 9A and 9B show basic programming logic 
for translating physiological goals to increase or decrease 
belt speed, dependent upon location sensor feedback which 
may over-ride physiological goals, according to an embodi 
ment. 

0051 FIGS. 10A and 10B show basic programming logic 
for, in a non-motorized user driven model, altering the 
resistance to assist the user in achieving a target running 
speed according to an embodiment. 
0.052 FIGS. 11A and 11B show basic programming logic 
for translating physiological goals to increase or decrease 
resistance, dependent upon location sensor feedback which 
may over-ride physiological goals, according to an embodi 
ment. 

0053 FIG. 12 shows an illustrative environment for 
managing treadmill operation using a process described 
herein according to an embodiment. 
0054. It is noted that the drawings may not be to scale. 
The drawings are intended to depict only typical aspects of 
the invention, and therefore should not be considered as 
limiting the Scope of the invention. In the drawings, like 
numbering represents like elements between the drawings. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0055 As used herein, unless otherwise noted, the term 
"set’ means one or more (i.e., at least one) and the phrase 
“any solution” means any now known or later developed 
Solution. It is understood that, unless otherwise specified, 
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each value is approximate and each range of values included 
herein is inclusive of the end values defining the range. As 
used herein, unless otherwise noted, the term “approxi 
mately” is inclusive of values within +/-ten percent of the 
stated value, while the term “substantially” is inclusive of 
values within +/-five percent of the stated value. Unless 
otherwise stated, two values are “similar when the smaller 
value is within +/-twenty-five percent of the larger value. 
0056. As indicated above, aspects of the invention are 
directed to an exercise treadmill. An embodiment of the 
treadmill includes no obstructing front or back rails within 
reach of the user while he/she is exercising on the treadmill. 
An embodiment of the treadmill can further include one or 
more side rails and/or other aspects configured to provide 
safety, ergonomics, and/or entertainment for the user. 
0057 Turning to the drawings, FIG. 1 shows a side 
perspective view of an illustrative treadmill 100 according to 
an embodiment. As is known, the treadmill 100 can include 
a platform 108 and a belt 110 located around the platform 
108. The belt 110 can be rotated around the platform 108 to 
create an endless Surface on which a user can exercise (e.g., 
walk, run, and/or the like). Embodiments of the treadmill 
100 can enable an end of the platform 108 (e.g., the front 
end) to be raised and/or lowered to create a Surface having 
any desired incline (or decline). The raising and lowering of 
an end of the platform 108 can be performed using any 
Solution, Such as the solutions utilized in conjunction with 
prior art treadmills. 
0058. The belt 110 can be rotated around the platform 
108 using any solution. For example, the treadmill 100 can 
include one or more rollers, which allow for movement of 
the belt 110. To this extent, the treadmill 100 can include one 
or more rollers located on one or both ends of the platform 
108. In this case, one or both rollers can be automatically 
driven by, for example, an electronic motor, which can be 
configured to rotate the belt 110 at any of numerous speeds. 
In an embodiment, the rotation of the belt 110 is at least 
partially driven by the motion (e.g., walking, running, or the 
like) of the user. In this case, the platform 108 can include 
a series of laterally oriented rollers located along a usable 
length of the platform 108, which rotate in response to the 
motion of the user, causing the belt 110 to rotate around the 
platform 108. Furthermore, the treadmill 100 can include a 
varying resistance device, which can be operated to provide 
a varying amount of resistance to the user's ability to rotate 
the belt 110 around the platform 108. The varying resistance 
device can comprise any type of varying resistance device, 
Such as those utilized in Such devices known in the prior art. 
0059. The treadmill 100 illustrates aspects of embodi 
ments of the invention including, but not limited to, an 
absence of a frontally located control panel (common in 
prior art treadmills), and a redistribution of a set of user 
controls over a first rail R1 and/or a second rail R2. Each rail 
R1,R2 is shown extending along a corresponding side of the 
platform 108. As illustrated, each rail R1, R2 can extend 
along approximately all of usable area of the corresponding 
side of the platform 108. However, it is understood that 
embodiments of a rail R1, R2 can extend beyond the extent 
of the usable area in either or both directions or embodi 
ments of the rails R1, R2 can extend over a smaller portion 
of the usable area of the platform 108. As defined herein, the 
usable area of the platform 108 comprises the lengthwise 
area of the platform 108 that provides a surface suitable for 
the intended activity (e.g., walking, running, and/or the like) 
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on the belt110 and does not include the furthest extent of the 
platform 108 (e.g., the furthest two inches or five centime 
ters) in either lengthwise direction and/or the furthest lateral 
extent of the belt 110 (e.g., the outermost two inches or five 
centimeters). 
0060. In example embodiments, the rails R1, R2 contain 
most or all of the user controls and indicators for a user of 
the treadmill 100. As discussed herein, the user controls can 
be further designed to be accessible to a user running on the 
treadmill 100 at a high pace, being exhausted, and not 
capable or willing to read or press Small control buttons. As 
a result, in embodiments of the present invention, the user 
controls can be designed to be exceptionally user friendly 
and include large control units, controls strategically and/or 
optimally positioned on the rail R1 and/or the rail R2, and/or 
gesture units detecting user-based gestures and providing 
inputs to the treadmill 100, as explained herein. 
0061 For example, the treadmill 100 is shown including 
a monitor 101. The monitor 101 can comprise any type of 
media console, which can present audio and/or visual infor 
mation to the user. The monitor 101 can be mounted on an 
arm, which places the monitor 101 sufficiently far from the 
user to as to not obstruct the users arm motion. Further 
more, a height of the monitor 101 can be adjusted so that the 
user can view the monitor 101 at or below the "horizon' 
level, depending on a form preference and posture of the 
user. Alternatively, the monitor 101 can be mounted 
remotely from the treadmill 100, such as on a wall, or 
projected onto a wall, or the like. In an embodiment, the 
monitor 101 can comprise a touchscreen, be operable using 
a remote control, and/or include additional input buttons, 
which enable the user to adjust one or more settings for 
operation of the treadmill 100. 
0062. The monitor 101 can provide various types of 
information, Such as information regarding one or more 
operating characteristics of the treadmill, information 
regarding the user (e.g., physiological information), infor 
mation on a workout being performed by the user, and/or the 
like. Furthermore, the monitor 101 can present entertain 
ment-related information to the user, such as a movie/ 
television program, and/or the like. In an embodiment, the 
monitor 101 can present a video or animation that synchro 
nizes with one or more operational settings of the treadmill 
100. For example, the animation can provide a virtual 
course, with the speed of moving through the course Syn 
chronized with the speed of the treadmill and an inclination 
of the treadmill changing in synchronization with elevation 
changes on the course. 
0063. The treadmill 100 is further shown including a 
lever 102A positioned on the first rail R1, which can be 
utilized to adjust one or more settings of the treadmill 100, 
e.g., a speed with which the belt 110 is being rotated. The 
lever 102A can comprise a lever unit designed to move 
continuously or discretely to increment or decrement the 
corresponding setting, such as the speed of the belt 110 
rotating around the platform 108 of the treadmill 100. In an 
embodiment, the lever unit can be allowed to pivot about a 
portion fixed to the first rail R1 and move up or down in a 
set of discrete positions to adjust the speed of the belt 110. 
0064. The treadmill 100 is further shown including a 
second lever 102B positioned on and/or coupled to the rail 
R2. The second lever 102B can allow for control of the same 
or distinct operational feature(s) of treadmill 100. In a 
non-limiting example, the lever 102B may control a distinct 
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operational feature than the lever 102A, for example, the 
inclination of the platform 108. In another non-limiting 
example, the lever 102B may control the same operational 
feature(s) as the lever 102A. In the non-limiting example 
where both levers 102A, 102B control the same operational 
feature for treadmill 100 (e.g., belt speed), the user may 
utilize both or either lever 102A, 102B for adjusting the 
operational feature of the treadmill 100. 
0065. The user's decisions to use the lever 102A and/or 
the lever 102B may be based on personal preference, body 
position on the treadmill 100 and/or position of the lever 
102A, 102B on the rails R1, R2, respectively. The lever 
102B may be formed from a similar or distinct component 
as the lever 102A and/or may function or operate in a similar 
fashion as the lever 102A. Additionally, although shown as 
being Substantially aligned with one another on the rails R1, 
R2, it is understood that the levers 102A, 102B may be 
located in distinct lengthwise positions staggered on the rails 
R1, R2. For example, the lever 102A can be positioned 
closer to one of the front or the back of treadmill 100 than 
the lever 102B. 

0066 Although lever units 102A, 102B are shown in 
FIG. 1, it is understood that a user control may be formed 
from a variety of Suitable components configured to be 
adjusted and/or interacted with by a user to make one or 
more adjustments, e.g., control the speed of the belt 110. 
inclination of the platform 108, and/or the like. For example, 
in an embodiment, a speed and/or incline adjusting user 
control can comprise a "paddle shifter, which is configured 
to be operated by a user in a manner similar to a paddle 
shifter on a semi-automatic car transmission. The paddle 
shifter can comprise a lever that can be moved in a first 
direction (e.g., pushed up) to increase speed/incline, and 
moved in a second direction (e.g., pushed down) to decrease 
speed/incline. The paddle shifter returns to its original 
position after each movement action. 
0067. In another embodiment, a user control can com 
prise a joystick format control. In this case, the joystick 
format control can Support movement in four directions and 
may allow for adjustments to multiple types of settings. Such 
as speed and incline, to be made with a single control. For 
example, movement of the joystick forward/backward can 
result in an incremental increase? decrease of the speed, 
while movement of the joystick left/right can result in an 
incremental increase/decrease of the incline. In still another 
embodiment, a user control can comprise a wireless remote 
control, which can include any combination of buttons or 
other input devices for making one or more adjustments to 
operation of the treadmill or an ancillary component thereof 
(e.g., a monitor). Such a remote control can be worn on the 
user's body (e.g., a bracelet), be operated using speech (e.g., 
via an app executing on a Smartphone), be attached to the 
user's clothing, include any combination of various input 
controls (e.g., one or more buttons, a joystick, and/or the 
like), etc. In an embodiment, a remote control can be held 
and/or worn on an arm/hand of the user, and can detect user 
commands via gestures made by the user, e.g., using data 
acquired by an accelerometer, an inertial and/or orientation 
sensor, and/or the like, included in the remote control. 
0068 Regardless, similar to other controls, a move and 
hold action performed on a user control described herein can 
allow the user to quickly adjust a setting through a range of 
incremental adjustments (e.g., speeds and/or inclines), 
before releasing at a desired setting (e.g., speed or incline). 
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Information relating to a current setting of the treadmill 100, 
such as speed information relating to the belt 110, can be 
presented to the user using any solution, e.g., by being 
displayed on a monitor 101, as discussed herein. 
0069. Alternatively, or in addition to the levers 102A 
and/or 102B, operational features of treadmill 100, may be 
adjusted by user hand gestures. In a non-limiting example, 
panels 112A and 112B can be positioned on and/or within 
the rails R1 and R2, respectively, and may be configured to 
sense user hand gestures or actions (e.g., handsliding) on the 
rails R1, R2 to adjust the speed up or down, alter the 
inclination up or down, and/or the like. The gestures can 
include hand sliding in a first direction along the rail (e.g., 
first rail R1) to increase the speed, and hand sliding in the 
opposite direction to decrease the speed. Similarly, addi 
tional gestures can include hand sliding in the first direction 
along the rail (e.g., second rail R2) to increase the inclination 
of the treadmill 100, and hand sliding in the opposite 
direction to decrease the inclination. Another gesture 
involves hand Squeezing the rail, which can result in a 
corresponding adjustment. For example, Squeezing the rail 
R1 may result in a quick decrease of the speed. It is 
understood that a wide variety of other gestures and corre 
sponding adjustments can be employed for each of the rail 
R1 and R2 to alter the operation of the treadmill 100. 
Furthermore, it is understood that a gesture may require that 
the user perform a coordinated gesture with both hands (e.g., 
concurrent sliding or Squeezing motions). 
0070 Apart from controlling the speed and inclination 
settings of a treadmill, user gestures can be used to adjust 
one or more operating aspects of a monitor (such as the 
monitor 101). To this extent, for the case of a monitor 101 
having multiple audio-visual channels, or capable of oper 
ating in different regimes (for instance, one of the opera 
tional regime can be an entertainment regime, and one 
related to the information about user and treadmill perfor 
mance), a user gesture can adjust the current operating 
regime. Alternatively, user gestures can be used to adjust the 
Sound emitted from speakers associated with the monitor 
101, to turn on and off a fan on the treadmill (for embodi 
ments including a fan), and/or the like. The monitor 101 may 
be mounted on the treadmill 100 particularly for feedback 
about speed, incline, distance, calories burned and user input 
settings. A monitor 101 may also be mounted remotely or on 
a non-obstructing mount connected to the front of the 
treadmill 100. 

(0071. The treadmill 1000 can include control units 103A 
and 103B of first rail R1 and second rail R2 that can contain, 
in addition to the panels 112A and 112B and/or levers 102A, 
102B, additional input (e.g., buttons, touch screen, and/or 
the like) devices for processing user inputs. Additionally, the 
control units 103A and 103B may also house one or more 
sensors used to determine the lengthwise and/or lateral 
position of the user on the platform 108. For example, 
sensors positioned within the control units 103A and 103B 
may determine the potentially varying lengthwise position 
of the user on the platform 108 as the user is running on 
treadmill 100. The sensors within control units 103A and 
103B can detect where the user's core body is positioned 
while he/she is using the treadmill 100. The control units 
103A and 103B can use the position information as input to, 
for example, alter the speed of the belt 110. In non-limiting 
examples, the input based on the user's lengthwise position 
on the platform 108, as determined by the sensors of control 
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units 103A and 103B, may be used to automatically reduce 
the speed of the belt 108 in response to determining that the 
user has approached the back of the platform 108 or may 
increase the speed of the belt 108 in response to determining 
that the user has approached the front of the platform 108. 
0072. The sensors of control units 103A and 103B may 
be any Suitable sensors. For example, the sensors can 
include, but are not limited to, optical sensors, ultrasonic 
sensors, and/or other sensors configured to detect the length 
wise position of the user and provide input relating to the 
detection of the user's position on the treadmill 100. In 
another non-limiting example, the control unit 103A may 
include a plurality of emitting and detecting devices and the 
control unit 103B may include a set of corresponding 
reflective Surfaces. In this case, each emitting device in 
control unit 103A may emit a signal (e.g., electromagnetic 
radiation) from the control unit 103A toward a correspond 
ing reflective device positioned within control unit 103B. If 
the path of the signal is not blocked by the user, the signal 
will reach the reflective device and may be reflected from 
control unit 103B and back toward control unit 103A to be 
received and/or detected by a detection device in control unit 
103A. Conversely, if the signal is blocked and/or interrupted 
by the user of the treadmill 100, the detection device of the 
control unit 103A may not receive the reflected signal and 
may produce data relating to the position of the user on the 
platform 108. Specifically, the control unit 103A may deter 
mine the position of the user on treadmill 100 by determin 
ing the number and/or position of detection devices of the 
control unit 103A that do not receive and/or detect the signal 
that is absorbed by the user and not reflected by the reflective 
device of control unit 103B. 

0073. The control units 103A, 103B also can include one 
or more sensors for detecting a lateral position of the user. 
For example, the control units 103A, 103B can include 
sensors that work in conjunction with sensors located on the 
user to measure a lateral distance between the user and the 
rails R1, R2. For example, a sensor on the user can be 
located on gloves worn by the user. In this case, the distance 
can be measured from the motion of the users arms. 

0.074 An embodiment of the control units 103A and 
103B can house LED lighting strips. For example, such a 
strip can provide a visual signal (by color or by flashing) to 
the user in response to determining that the user has traveled 
too far forward or backward on the platform 108. The 
lighting strips of control unit 103A and 103B may be used 
as a stand alone warning system, or may be used in con 
junction with the sensors formed in control unit 103A and 
103B, as discussed herein. In a non-limiting example where 
the lighting strips of control unit 103A and 103B are an 
independent warning system, the lights strips may be con 
stantly lit with varying colors, where the colors indicate a 
proximity to an end (e.g., front or back) of the usable area 
of the platform 108. For example, the lighting strips may be 
positioned along Substantially the entire length of control 
unit 103A and 103B and from back to front may vary in 
color in the following order: red-yellow-green-yellow-red. 
When a user is aligned with the red lights of the light strip, 
the user may be approaching or be close to an end (e.g., front 
or back) of treadmill 110, and the yellow lit portion may 
indicate to a user that he has drifted forward or backward 
from the center of treadmill belt 110, which may be indi 
cated by the green lit portion of the light strip. 
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0075. In a non-limiting example where the lighting strips 
are used in conjunction with the sensors of control units 
103A and 103B, the entire lighting strip may light a single 
color to notify or warn the user of his/her position on the 
platform 108. The lighting scheme may function in a similar 
manner as discussed herein. Specifically, when the sensors 
detect that a user is positioned in the lengthwise center of the 
platform 108, the lighting strips may illuminate green. 
However, if the sensors detect that the user drifts or moves 
too far forward or back from the central area of the platform 
108, the strips may illuminate yellow or red, depending on 
the detected position of the user and/or the user's proximity 
to a longitudinal end (e.g., front or back) of the platform 108. 
In an embodiment, the rails R1, R2 can be configured to 
provide visual feedback regarding the lengthwise position of 
the user using one or more approaches, such as a changing 
slope with respect to the platform, a changing shape, a 
changing color, and/or the like. 
0076. In an embodiment, the monitor 101 can be worn by 
the user, rather than being mounted on the treadmill. In a 
more particular embodiment, the monitor 101 can comprise 
a virtual reality component, such as a headset, worn by the 
user. In this case, the monitor 101 can provide the user with 
a simulated immersive environment (e.g., a virtual reality 
environment). In this embodiment, the treadmill 100 can 
include a set of location devices, e.g., as part of the control 
units 103A, 103B, configured to interact with one or more 
components of a virtual reality system, which can include 
the virtual reality headset and/or other virtual reality acces 
sories. For example, the control units 103A, 103B can 
include one or more infrared sensors and/or emitters (e.g., 
beacons), which can be mounted on the treadmill 100 (e.g., 
a rail of the treadmill). Each location device can provide 
location information utilized by the virtual reality system 
(e.g., processed by a computer system in the virtual reality 
headset) to determine the relative locations of the treadmill 
and the user. Any type of location device can be utilized, 
Such as an infrared-based tracking sensor, which can detect 
infrared light emitted by the virtual reality headset. Regard 
less, the location device(s) can serve as a set of anchors for 
enabling a virtual reality mapping of the treadmill and to 
provide visual or auditory feedback to the user in the event 
the user moves too far forward or backward or to a lateral 
side of the platform. In this manner, the treadmill 100 can be 
utilized in conjunction with the virtual reality system to 
create a safe, immersive virtual environment for the user. 
0077. The treadmill 100 can include sensors and/or pro 
cessing units for acquiring physiological data regarding the 
user using any solution. For example, the treadmill 100 can 
contain a processing unit for reading user biological signals 
(such as heart rate, blood pressure, breath rate, breath size, 
stride length, hand range, and torso movement) and pro 
cessing these signals and/or displaying one or more of these 
signals on the monitor 101. The biological signals can be 
measured by auxiliary sensors attached to the user and 
communicating with a processing unit of the treadmill 100 
through a wireless communications solution, such as the 
Bluetooth interface. 

0078. As shown in FIG. 1, the first rail R1 and second rail 
R2 can have adjustable heights. For example, the heights of 
the rails R1,R2 can be adjusted with adjustable mechanisms 
105A-105D. The mechanisms 105A-105D can comprise a 
pin and rail having a pillar section 121 and a top rail section 
122 where the top rail section 122 can be slid up or down 
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into the pillar section 121. A range of heights for the rails R1, 
R2 can be controlled by a pin inserted into one of the holes 
106. An alternative embodiment can utilize a knob to adjust 
the rail height using a screw mechanism. Regardless, it is 
understood that rail height adjustment can be implemented 
using any of various Solutions available in the art. It is 
understood that first rail R1 and second rail R2 can have a 
duplicate of controls and monitors, or each rail can serve its 
own portion and have its own controls and monitors. 
007.9 FIG. 1 also shows a front structure 109 located at 
a front of the treadmill 100. The front Structure 109 can be 
included as a safety mechanism to prevent the user from 
moving too far forward on the platform 108. However, the 
front structure 109 can be configured so as to not interfere 
with the user's motion or vision while using the treadmill 
100. To this extent, an embodiment of the front structure 
109, which can include a media and/or control component, 
can be out of reach of the user while the user is exercising 
on the usable area of the surface of the platform 108. 
0080. In a more particular embodiment, the front struc 
ture 109 can have a height of no more than a knee of the user. 
In a still more particular embodiment, a height of the front 
structure 109 can be less than 18 inches or 45 centimeters 
above the surface of the platform 108. In another embodi 
ment, any portion of the front structure that extends above 
the knee or waste of the user is located sufficiently forward 
from the usable area of the surface of the platform 108 so as 
to not be within reach of the user. For example, any such 
portion extending higher than 18 inches or 45 centimeters 
above the surface of the platform 108 can be located at least 
two feet or 61 centimeters forward from the usable area of 
the surface of the platform 108 and at least three feet or 90 
centimeters forward in a more particular embodiment. 
0081. An embodiment of the front structure 109 can 
include a ramped surface 113. The ramped surface 113 can 
be located over and cover a front non-usable portion of the 
platform 108 (e.g., a front roller, which is not shown). The 
ramped surface 113 can be configured to provide a kick 
board, which prevents the user from tripping over the front 
of the moving belt 108 and/or for preventing the user from 
running off the front of the treadmill 100. 
I0082. The front structure 109 can identify for the user the 
end of the treadmill 100, and specifically, the end of the 
platform 108. The front structure 109 may identify the end 
of treadmill 100 both visually and tactilely. For example, the 
user may see the front structure 109 (which can include 
visual markers, lights, and/or the like) and visually identify 
where the usable Surface (e.g., exposed area of the platform 
108) ends. Additionally, the user may also feel that he/she is 
leaving or approaching the end of the runnable Surface when 
the user accidently kicks, runs and/or steps on the ramped 
surface 113. To this extent, the ramped surface 113 can be 
made from a distinct material and/or have unique properties 
and attributes when compared to other portions of treadmill 
1OO. 

I0083 FIG. 2 shows a top view of a treadmill 100 where 
both rails can have the monitors 101A and 101B positioned 
such that the user, preferably located in the region 202, can 
easily observe the monitors 101A and 101B while running. 
It is understood that the treadmill 100 can be further supple 
mented by a monitor placed far in front of the user such that 
it does not constrain the user's motions regardless of where 
the user is positioned or how far the user leans forward or 
strides forward. The S buttons 104 can be used to stop the 
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treadmill 100, and the monitors 101A and 101B can show 
different information for the user. For example, monitor 
101A can show the running status of the user, while the 
monitor 101B can show a movie, a virtual path, or other user 
desired information. The running status information can 
include physiological information, information on the dis 
tance, speed, incline, time, and/or the like, as well as 
warning information in the event the user is located too far 
forward or backward from the region 202. The levers 102A 
and 102B are shown as discussed, and the multitude of 
controls over rails is schematically illustrated by control 
units 103A and 103B. 

I0084 FIGS. 3A-3C show possible sensors 311,321,331 
built into the treadmill belt 110 and/or into the deck 320 of 
treadmill 100 (see, FIG. 1) according to embodiments. The 
sensors can be used to acquire data, which can be processed 
to determine various information regarding the user. Such as 
the lengthwise and/or lateral position of the user, the impact 
of the user on the treadmill belt 110, the duration of the time 
the user foot is in contact with the treadmill belt 110, and/or 
the like. Such information can be used to provide feedback 
to the user, such as a calculation of the calories burned by the 
user, a running form of the user, the number of strides per 
minute that the user is making, as well as the area of contact 
of the user foot with the treadmill 100. Any combination of 
various types of sensors can be used. For example, the 
sensors can comprise piezoelectric actuators that respond to 
a pressure by generating electrical Voltage. Furthermore, the 
sensors can include accelerometers that indicate how much 
force is exerted on a sensor patch by the users foot. 
I0085. In one embodiment, the sensor pad comprises a 
removable unit capable of sliding underneath the treadmill 
belt 110 over a treadmill deck 320 (upon which the belt is 
moving) to provide a sensing unit capable of being replaced. 
Alternatively, the unit can be embedded into the deck 320 of 
the treadmill 100. In yet another embodiment, the treadmill 
bed can contain one or more sections, wherein the sensor(s) 
are inserted. A sensor can be, for example, attached to the 
deck 320 in a matter to provide a smooth interface over the 
deck 320. In such a configuration, the sensor can be placed 
in a cavity within the deck 320 designed to incorporate the 
sensor without the sensor protruding from the deck 320. 
Regardless, the sensors can be electrically connected to a 
controlling, analyzing, and/or power component within the 
treadmill 100. Furthermore, the sensors may communicate 
with the controlling, analyzing and power component using 
a wired or wireless communications solution. 
0086 The analyzing component (e.g., a computer system 
described herein) obtains the data from the sensors, calcu 
lates appropriate information for the user (such as calorie 
count, the impact force, the number of strides per minute, 
etc) and can display the information on a monitor. The 
controlling component can be used to adjust the sensitivity 
of a sensor component, or to adjust the sensor based on a 
user having a particular weight or other characteristics (foot 
size, for example). The sensing component can further 
analyze stride rate and stride distance for each leg. 
I0087. The stride sensing can be combined with other 
biological/physiological information monitored while the 
user is using the treadmill 100, e.g., running, jogging or 
walking. For example, characteristics of the user stride can 
be correlated with the user's heart rate, or the user's breath 
rate or breath depth. The heart and the breath rate can be 
measured by, for example, sensors located over the user's 
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chest. Alternatively, the stride sensors can be combined with 
other sensors located at other parts of the treadmill. For 
example, the treadmill can incorporate optical sensors 
detecting the position and the location of different parts of 
the user's body. For instance, the optical sensors can keep 
track of the position of the user's trunk (inclination as a 
function of time) as well as position of the users hands. All 
this information can be correlated with heart rate and breath 
rate sensors and recorded into computer memory for further 
analysis. 

0088. The sensors can be combined with a control system 
(e.g., a computer system described herein), which can gen 
erate an alarm for presentation to the user. For example, Such 
an alarm can be generated if the heart rate is above a target 
heart rate, or if the user has a non-uniform (un-even) Stride 
pattern or stride rate. Additionally, the alarm system can be 
combined if the user is located outside the safe area on the 
treadmill (e.g., too far to one side or too close to either end 
of the treadmill). Furthermore, the sensor system can detect 
a stress on the users knee, e.g., by measuring the stride 
impact on the treadmill belt 110, and evolution of the impact 
force (as well as the duration of impact) as a function of time 
through an exercise routine. 
0089 FIG. 3A shows a configuration where a sensor pad 
311 is located within the structure of the belt 110 and moves 
with the belt 110. Such sensors 311 can be sufficiently small 
and durable to go around the rollers 301 of the treadmill 100. 
Communications with Such sensors can utilize a wireless 
communications solution. For example, Such sensors can 
generate a short wireless communication (e.g., a radio 
frequency signal) in response to being compressed by a 
stride of the user. FIG. 3B shows another embodiment, 
where sensor pads 321A, 321B are placed within the deck 
320 surface. In such an embodiment, the sensors 321A, 
321B can be electrically connected to the deck system, are 
motionless, and may provide a longer operating lifetime. It 
is clear that there can be a number of sensors 321A, 321B, 
with each sensor 321A, 321B having a similar or different 
configuration, and a similar or different operational prin 
ciple. For example, Some sensors can rely on piezoelectric 
effects, while other sensors can utilize mechanical units 
(such as spring, or gas based sensors) to detect the impact of 
a user's foot. Furthermore, the sensors 321A, 321B can 
duplicate each other, and produce an alarm when one of the 
sensors fails to read the user's impact characteristics. The 
sensors can be configured to be easily replaceable when 
damaged. FIG. 3C shows an example of a sensor 331 that 
utilizes a mechanical spring system 340 to measure the 
impact of the user's feet. 
0090. In an embodiment, a treadmill described herein is 
configured to provide tactile feedback to a user regarding 
his/her position on the platform. For example, FIGS. 4A and 
4B show embodiments where surface variation, such as 
texture, can be used to give a user an idea of where he/she 
is located on the platform without an additional need for the 
user to look down towards his/her feet. For instance, FIG. 
4A shows textured portions 401A, 401B that indicate to the 
user that he/she is near the front or the rear area of the 
platform. The texture portions 401 can comprise, for 
example, rubbery indentations 450 which are inlaid upon the 
deck 320, positioned in line with the deck surface 320. 
Similar to rumble strips on the shoulder of a highway, at the 
forward and rear ends of the deck 320, the texture portions 
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401 can provide tactile feedback to prompt the user that 
he/she is located too far toward the front or back of the 
platform. 
0091 FIG. 4B shows an additional embodiment where 
the texture portions 401A, 401B can include textured pat 
terns 455 that may further be differentiated in the belt 
transverse direction (from left rail of treadmill 100 towards 
the right rail of a treadmill 100) to provide tactile feedback 
to the user regarding where he/she is with respect to the 
lateral position on platform. In Such a configuration, differ 
ent texture patterns 455A, 455B, 455C, 455D may be used 
as shown by different domains or shape (circles, squares, 
triangles and so on). As indicated, the texture pattern 455 can 
be overlaid over the deck 320. In an embodiment, the texture 
pattern 455 can comprise a rubber textured unit attached to 
the deck 320. In yet another embodiment, the textured 
pattern 455 can be overlaid on a sensor unit described 
herein. The user can both feel the textures with his/her feet 
as well as obtain a sensor reading about the user's strides. In 
addition, the monitor system described herein can further 
inform the user about his/her location on the belt. As seen 
from FIG. 4B the texture portions 401A, 401B can be 
located not only in the front and/or the rear of the treadmill 
100 but also in the middle of the treadmill belt 110, and in 
general, at any appropriate place in a treadmill 100. 
0092. In an embodiment, only the outer lateral and 
lengthwise regions of the platform include Surface variation, 
Such as textured Surfaces, while the target region within 
which the user is intended to be located can include no 
texturing. It is understood that while textured surfaces are 
shown as providing the tactile feedback, embodiments can 
utilize alternative approaches for providing tactile feedback 
to the user. For example, an embodiment of the surface 
variation can include varying a hardness of the Surface to 
provide feedback to the user when his/her foot impacts the 
Surface. 

0093. Furthermore, surface variation sufficient to provide 
tactile feedback to the user, Such as texturing, differing 
hardness/softness, differing traction, and/or the like, can be 
incorporated into the belt member in an embodiment. Such 
surface variation can be used to provide the user with 
feedback regarding a lateral location of the user on the belt. 
In this case, the Surface variation can differ depending on the 
lateral location of the belt. For example, the outer lateral 
regions of the belt can include varying texture detectable 
when impacted by the user's foot, while the laterally central 
region of the belt can be Smooth or include minimal Surface 
variation not detectable by a typical user wearing footwear. 
Additionally, Such Surface variation can be configured to 
provide a simulated outdoor running environment. Regard 
less, an embodiment of the belt can include large scale 
regions of thicker belt material, and/or an alternative mate 
rial embedded in the belt material, which can provide tactile 
feedback to the user when his/her foot impacts such regions. 
0094 FIG. 5A shows an embodiment where the treadmill 
100 is further equipped with adequate width between the 
belt 110 and the side edge to allow the user to step-off the 
moving belt 110 without stopping the treadmill 100. The 
user can achieve this by holding rails, Supporting the weight 
ofuser body by users arms, lifting the feet and placing them 
on Stationary step-off platforms for resting while running or 
walking on a treadmill 100. As shown, the embodiment 
accommodates a user having his/her feet positioned far apart 
at the location in proximity of pads. FIGS.5A and 5B show 
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lateral indentations 114A and 114B under the front and rear 
sections of the deck 320 which are intended to act as rumble 
strips to warn the user when the user travels to far forward 
or backward. 

0095 FIGS. 5A and 5B also show front and rear struc 
tures 113A and 113B including ramped surfaces located at a 
front and rear areas, where the structures can cover the 
respective front and rear non-usable areas of the surface of 
the platform (e.g., above the rollers) in order to provide 
tactile feedback and safety for the user. An embodiment of 
the rear structure 113B can be configured in a same manner 
as described herein in conjunction with the front structure. 
0096 FIGS. 6A-6C show possible ramped surfaces 
which will allow the foot to slide safely and effectively off 
the ramp 113 and back to the belt 110. In a non-limiting 
example, FIG. 6A shows a ramp 113C including a substan 
tially smooth surface with a low friction material that may 
allow the shoe of a user of the treadmill 100 to slide off of 
the ramp 113C and back onto the belt 110. The smooth 
surface of ramp 113C shown in FIG. 6A may be formed 
integrally with ramp 113C or may be a separate component 
coupled to ramp 113C, or may be a coating formed on a 
portion of ramp 113C. The smooth surface can be positioned 
in line with belt 110 and/or the running path of a user of 
treadmill 100. In non-limiting examples, the smooth surface 
may be formed from a separate material or coating, such as 
Teflon, anodized aluminum, ceramics, silicone and other 
“non-stick materials or coatings. 
0097. In another non-limiting example shown in FIG. 6B, 
the ramp 113D may include longitudinal ridges. The longi 
tudinal ridges formed on ramp 113D may lower the friction 
of a contact surface of ramp 113D and may allow a user's 
foot to more easily slide off of the ramp 113D when contact 
occurs. The longitudinal ridges may be substantially curved 
or rounded in shape to decrease potential friction between 
ramp 113D and a user's foot. The longitudinal ridge of ramp 
113D may protrude from ramp 113D and maybe formed 
from a hard plastic or metal to also aid in the reduction of 
friction for ramp 113D. 
0098. In a further non-limiting example, a ramp 113E 
may include at least one roller. Specifically, and as shown in 
FIG. 6C, ramp 113E may include a plurality of rollers 
mounted laterally into the ramp 113E. The plurality of 
rollers of ramp 113E may be free to move and/or rotate 
independent of one another. The rollers of ramp 113E may 
guide a user's foot back to belt 110 when the foot contacts 
the rollers by rotating toward belt 110 and moving the user 
back toward belt 110. The ramp 113E including the rollers 
may also prevent the user from moving forward when 
stepping on ramp 113E by not having a fixed or static Surface 
and/or by directing the users foot back toward the belt with 
each rotating roller. It is understood that other embodiments 
are possible. For example, the ramp can include a field of 
ball bearings, which will allow the users foot to return to the 
belt when impacted by a running stride. 
0099 FIG. 7 shows a front ramp 113F with lattices 760 
built in to provide structural support required to prevent the 
ramp 113F from bending or otherwise being damaged when 
struck by a user's foot. Specifically, the lattices 760 of ramp 
113F may provide additional strength and/or structure Sup 
port in an area most commonly contacted by a user of 
treadmill 100 to prevent the ramp 113F from becoming 
damaged and/or broken and ultimately preventing the ramp 
113F from providing the safety discussed herein. A single 
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piece of material forming the ramp 113F with adequate 
structure built in may also be adequate to prevent the Surface 
from bending into the motor compartment or simply crack 
ing under pressure of a user of treadmill 100. In an embodi 
ment, the ramp 113F is configured to withstand a foot strike 
from a running user weighing at least 230 pounds without 
damage to the ramp 113F or any other structure including the 
ramp 113F. 
0100 Although shown and discussed herein as having an 
inclined surface, it is understood that the ramp 113 of 
treadmill 100 may be replaced by a component that is 
substantially flat. Specifically, a flat surface or component 
may replace ramp 113 and provide similar safety and 
warning benefits as the ramp 113. For example, and as 
discussed herein, a flat surface or component positioned in 
a similar area and/or replacing ramp 113 on the treadmill 100 
may provide safety measures and tactile feedback to a user 
of treadmill 100. For example, a flat component positioned 
on a front of treadmill 100 and covering a front portion of 
treadmill belt 110 may prevent a user from running off the 
front of treadmill 100 by providing a distinct surface having 
distinct properties, structures and attributes as the treadmill 
belt 110. These distinct properties, structures and attributes 
may provide a tactile indicator to the user of the treadmill 
100 that he/she has stepped on the flat component and not 
the moving treadmill belt 110. 
0101. As discussed herein, embodiments can dynami 
cally adjust one or more aspects of the rotation of the belt 
based on a position of the user on the platform and/or one or 
more targets for the user. To this extent, FIGS. 8A (front 
sensors) and 8B (rear sensors) show basic programming 
logic for translating sensor feedback to dynamically increase 
or decrease belt speed or alter belt resistance according to an 
embodiment. For example, in each case, a momentary 
interruption (e.g., less than a target number of milliseconds) 
of the sensor beam may be ignored. The duration of the time 
value can be altered in the program and can be learned and 
adjusted over a number of uses. For example, the duration 
can be varied based on a speed of the belt, with longer 
interruptions ignored when the belt is moving slower. In 
either case, a short duration interruption above the minimum 
threshold but below a maximum threshold can result in a 
Small change. Such as 0.1 mph, in speed. As illustrated, the 
speed is increased in response to the front sensors detecting 
Such a blockage and decreased in response to the rear 
sensors detecting such a blockage. 
0102. A longer duration (e.g., above the maximum 
threshold) or continuous obstruction may cause a continuous 
change in speed (increase or decrease depending on the front 
or rear blockage) until the obstruction is removed. In the 
case of a longer duration or continuous obstruction, the rate 
of speed change in response may change increasingly rap 
idly in correlation with the duration of the obstruction. In the 
case of an ultimate sensor or set of sensors in the rear is 
blocked, the belt speed may be reduced rapidly to a safe 
stop. 
0103) While the adjustments are shown and described in 
conjunction with the duration of obstructions, it is under 
stood that adjustments can be made using alternative sensor 
data. For example, when multiple sensors are located length 
wise along the treadmill, a location of the sensors reporting 
blockages can be used to determine the corresponding 
adjustment. In this case, blockages of sensors too far for 
ward or rear, but more centrally located can result in Small 
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adjustments, while blockages of sensors located even further 
forward or rear can result in larger adjustments. Similarly, 
sensors located in the treadmill platform also can be utilized 
to determine whether the user is located too far forward or 
rear and result in a corresponding adjustment. 
0104 FIGS. 9A and 9B add a physiological target (e.g., 
heart rate, body temperature, blood oxygen levels, and/or the 
like) for adjusting rotation (e.g., speed or resistance) of the 
belt. For example, a physiological input can have an asso 
ciated target range of the physiological input to achieve and 
maintain. While the sensor trap of FIGS. 8A-8B is intended 
to keep the user in a physical longitudinal section of the 
treadmill, the physiological approach in FIGS. 9A and 9B 
aims to keep the user in a specified effort level range, Subject 
to remaining safely within the sensor trap in FIGS. 8A-8B, 
and safe from being carried off the back of the treadmill in 
the case the physiological range is not achievable due to, for 
example, fatigue. 
0105 FIGS. 10A and 10B show basic programming logic 

for, in a non-motorized user driven model, altering the 
resistance to gradually help the user achieve a target running 
speed according to an embodiment. Depending on the vari 
ance from the target speed (A, B or C mph), a varying 
amount of resistance change may occur (X, Y or Z watts) to 
help return the user gradually to the target speed. In more 
advanced cases, the speed and wattage response ranges 
could be more numerous, and the treadmill may also respond 
by altering the incline to help the user adjust his/her speed. 
01.06 FIGS. 11A and 11B show basic programming logic 
for translating physiological goals to increase or decrease 
resistance utilizing a non-motorized, user driven approach, 
dependent upon location sensor feedback which may over 
ride physiological goals, according to an embodiment. In 
this case, Sufficiently low resistance and/or Sufficiently high 
inclination can be provided to achieve a minimum belt 
speed. The belt speed and inclination can be used to drive the 
user to a certain physiological performance range, and keep 
the user in that range, except when the user Strays too far 
toward the back or front of the treadmill as detected by the 
sensor trap, such as that described in conjunction with FIGS. 
8A and 8B. 

0107 The programming logic shown in FIGS. 8A-11B 
can be executed on a computer system, which can receive 
data from sensors on the treadmill, process the data, and 
adjust operation of one or more components of the treadmill 
in response. To this extent, FIG. 12 shows an illustrative 
environment 10 for managing treadmill 100 operation using 
a process described herein, according to an embodiment. In 
this case, the environment 10 includes a computer system 20 
that can perform a process described herein in order to, for 
example, detect the position of the user 12 on treadmill belt 
110 of treadmill 100 and/or initiate one or more responses to 
the position of the user 12 as described herein. In particular, 
the computer system 20 is shown including a management 
program 30, which makes the computer system 20 operable 
to detect the position of the user 12 on treadmill 100 and, if 
necessary, initiate one or more responses to the position of 
the user 12 by performing a process described herein. 
0108. The computer system 20 is shown including a 
processing component 22 (e.g., one or more processors), a 
storage component 24 (e.g., a storage hierarchy), an input/ 
output (I/O) component 26 (e.g., one or more I/O interfaces 
and/or devices), and a communications pathway 28. In 
general, the processing component 22 executes program 
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code. Such as the management program 30, which is at least 
partially fixed in storage component 24. While executing 
program code, the processing component 22 can process 
data, which can result in reading and/or writing transformed 
data from/to the storage component 24 and/or the I/O 
component 26 for further processing. The pathway 28 pro 
vides a communications link between each of the compo 
nents in the computer system 20. The I/O component 26 can 
comprise one or more human I/O devices, which enable a 
human user 12 to interact with the computer system 20 
and/or one or more communications devices to enable a 
system user to communicate with the computer system 20 
using any type of communications link. To this extent, the 
management program 30 can manage a set of interfaces 
(e.g., graphical user interface(s), application program inter 
face, and/or the like) that enable human and/or system users 
12 to interact with the management program 30. Further 
more, the management program 30 can manage (e.g., store, 
retrieve, create, manipulate, organize, present, etc.) the data, 
Such as user data 40, using any solution. 
0109. In any event, the computer system 20 can comprise 
one or more general purpose computing articles of manu 
facture (e.g., computing devices) capable of executing pro 
gram code, Such as the management program 30, installed 
thereon. As used herein, it is understood that “program 
code” means any collection of instructions, in any language, 
code or notation, that cause a computing device having an 
information processing capability to perform a particular 
action either directly or after any combination of the fol 
lowing: (a) conversion to another language, code or nota 
tion; (b) reproduction in a different material form; and/or (c) 
decompression. To this extent, the management program 30 
can be embodied as any combination of system software 
and/or application Software. 
0110. Furthermore, the management program 30 can be 
implemented using a set of modules 32. In this case, a 
module 32 can enable the computer system 20 to perform a 
set of tasks used by the management program 30, and can be 
separately developed and/or implemented apart from other 
portions of the management program 30. As used herein, the 
term "component’ means any configuration of hardware, 
with or without software, which implements the function 
ality described in conjunction therewith using any solution, 
while the term “module” means program code that enables 
a computer system 20 to implement the actions described in 
conjunction therewith using any solution. When fixed in a 
storage component 24 of a computer system 20 that includes 
a processing component 22, a module is a Substantial portion 
of a component that implements the actions. Regardless, it 
is understood that two or more components, modules, and/or 
systems may share somefall of their respective hardware 
and/or software. Furthermore, it is understood that some of 
the functionality discussed herein may not be implemented 
or additional functionality may be included as part of the 
computer system 20. 
0111. When the computer system 20 comprises multiple 
computing devices, each computing device can have only a 
portion of the management program 30 fixed thereon (e.g., 
one or more modules 32). However, it is understood that the 
computer system 20 and the management program 30 are 
only representative of various possible equivalent computer 
systems that may perform a process described herein. To this 
extent, in other embodiments, the functionality provided by 
the computer system 20 and the management program 30 
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can be at least partially implemented by one or more 
computing devices that include any combination of general 
and/or specific purpose hardware with or without program 
code. In each embodiment, the hardware and program code, 
if included, can be created using standard engineering and 
programming techniques, respectively. 
0112 Regardless, when the computer system 20 includes 
multiple computing devices, the computing devices can 
communicate over any type of communications link. Fur 
thermore, while performing a process described herein, the 
computer system 20 can communicate with one or more 
other computer systems using any type of communications 
link. In either case, the communications link can comprise 
any combination of various types of optical fiber, wired, 
and/or wireless links; comprise any combination of one or 
more types of networks; and/or utilize any combination of 
various types of transmission techniques and protocols. 
0113. In any event, the computer system 20 can obtain the 
user data 40 using any solution. For example, the computer 
system 20 can obtain data regarding the user 12 and/or 
provide data for presentation to the user 12 by operating a set 
of I/O devices 130 located on the treadmill 100 and/or the 
user 12. The set of I/O devices 130 can include any com 
bination of the various sensors, emitters, input devices, 
output devices, and/or the like, as described herein. The user 
data 40 can include data regarding a position of the user 12, 
physiological data of the user 12, a target setting (e.g., speed, 
heart rate, etc.) of the user 12, an exercise routine, a setting 
adjustment, and/or the like. The computer system 20 can 
process data acquired using the set of I/O devices 130 to 
generate user data 40. Alternatively, the computer system 20 
can obtain user data 40 directly from one or more sensors 
103 associated with the treadmill 100. Regardless, the 
computer system 20 can utilize the user data 40 to adjust 
operation of one or more of the set of I/O devices 130 and/or 
a rotation device 132 (e.g., an electric motor, a variable 
resistance device, and/or the like) as described herein. 
0114. In addition to identifying the position of the user 12 
on the treadmill, it is understood that the computer system 
20 can perform one or more additional actions described 
herein, Such as: adjust one or more attributes of the operation 
of the treadmill 100 (e.g., speed or resistance of the belt, 
inclination of the platform); generate data for presentation 
on a monitor associated with the treadmill; operate one or 
more warning devices in response to data acquired using the 
set of I/O devices 130; adjust one or more aspects of the 
treadmill 100 in response to input from the user 12; and/or 
the like. 

0115. As further discussed herein, the treadmill 100 can 
be used in conjunction with a virtual reality system 134 to 
provide the user 12 with a simulated exercise environment. 
In this case, the virtual reality system 134 can include 
components for acquiring data regarding the position of the 
user 12 on the treadmill 100 (e.g., from one or more I/O 
devices 130 located on the treadmill 100) and process the 
data to generate the simulated, immersive exercise environ 
ment. For example, the virtual reality system 134 can 
include one or more user wearable components. Such as a 
headset, which include a computer system and correspond 
ing output devices for generating and presenting the simu 
lated environment. It is understood that the virtual reality 
system 134 can include a computer system 20 configured as 
described herein in conjunction with the computer system 
20. Furthermore, it is understood that the virtual reality 
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system 134 can share one or more components with the 
computer system 20 and/or the treadmill 100. 
0116 While primarily shown and described in conjunc 
tion with a single treadmill 100 and user 12, it is understood 
that embodiments can include multiple treadmills 100 and/or 
users 12. For example, an embodiment can include multiple 
treadmills 100 implementing an identical routine, Such as a 
workout routine, a simulated race over a course, and/or the 
like. In this case, the treadmills 100 can adjust speed and/or 
inclination at identical times of the routines. The users 12 
can be presented with information on their relative perfor 
mances as part of the simulation. Such information can 
include, for example, a relative location of the users 12 on 
the simulated course. In this manner, the users 12 can 
experience a competitive environment while utilizing the 
treadmill 100. In an embodiment, the treadmill 100 also can 
record a user's 12 performance in a routine, such as a 
simulated course, and present information to a user 12 (the 
same user or another individual) as the user 12 is utilizing 
the routine. The previous performance may have been 
performed on the same or a different treadmill 100. In this 
manner, a user 12 can race against another user, the user's 
best time, and/or the like, while performing the routine. 
0117. While various aspects of the invention have been 
described in conjunction with a treadmill used for running, 
it is understood that aspects of the invention can be directed 
to other embodiments. For example, the treadmill can be 
utilized for walking, jogging, and/or the like, which can be 
performed for enjoyment by the individual, as part of a 
formal training regimen, and/or as part of a medical evalu 
ation. Embodiments also can be directed to other forms of 
exercise. For example, an embodiment of the treadmill 
described herein can be configured to allow a bicycle to be 
peddled. To this extent, the treadmill can be configured with 
rollers at the front and rear of the platform, which have a 
circumference and height above the belt to allow a bicycle 
wheel to roll freely against the rollers. Other types of athletic 
activities can include simulated cross-country skiing, row 
ing, and/or the like. 
0118 While shown and described herein as a method and 
system for detecting a position of the user on the treadmill 
100, it is understood that aspects of the invention further 
provide various alternative embodiments. For example, in 
one embodiment, the invention provides a computer pro 
gram fixed in at least one computer-readable medium, which 
when executed, enables a computer system to manage 
operation of the treadmill 100 using a process described 
herein. To this extent, the computer-readable medium 
includes program code. Such as the management program 30 
(FIG. 12), which enables a computer system to implement 
some or all of a process described herein. It is understood 
that the term “computer-readable medium' comprises one or 
more of any type of tangible medium of expression, now 
known or later developed, from which a copy of the program 
code can be perceived, reproduced, or otherwise communi 
cated by a computing device. For example, the computer 
readable medium can comprise: one or more portable Stor 
age articles of manufacture; one or more memory/storage 
components of a computing device; and/or the like. 
0119. In another embodiment, the invention provides a 
method of providing a copy of program code, such as the 
management program 30 (FIG. 12), which enables a com 
puter system to implement Some or all of a process described 
herein. In this case, a computer system can process a copy 
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of the program code to generate and transmit, for reception 
at a second, distinct location, a set of data signals that has 
one or more of its characteristics set and/or changed in Such 
a manner as to encode a copy of the program code in the set 
of data signals. Similarly, an embodiment of the invention 
provides a method of acquiring a copy of the program code, 
which includes a computer system receiving the set of data 
signals described herein, and translating the set of data 
signals into a copy of the computer program fixed in at least 
one computer-readable medium. In either case, the set of 
data signals can be transmitted/received using any type of 
communications link. 

0120 Instill another embodiment, the invention provides 
a method of generating a system for managing operation of 
a treadmill 100 as described herein. In this case, the gener 
ating can include configuring a computer system, Such as the 
computer system 20 (FIG. 12), to implement a method of 
managing operation of the treadmill 100 described herein. 
The configuring can include obtaining (e.g., creating, main 
taining, purchasing, modifying, using, making available, 
etc.) one or more hardware components, with or without one 
or more software modules, and setting up the components 
and/or modules to implement a process described herein. To 
this extent, the configuring can include deploying one or 
more components to the computer system, which can com 
prise one or more of: (1) installing program code on a 
computing device; (2) adding one or more computing and/or 
I/O devices to the computer system; (3) incorporating and/or 
modifying the computer system to enable it to perform a 
process described herein; and/or the like. 
0121 The foregoing description of various aspects of the 
invention has been presented for purposes of illustration and 
description. It is not intended to be exhaustive or to limit the 
invention to the precise form disclosed, and obviously, many 
modifications and variations are possible. Such modifica 
tions and variations that may be apparent to an individual in 
the art are included within the scope of the invention as 
defined by the accompanying claims. 
What is claimed is: 

1. A treadmill comprising: 
a platform; 
a belt located around the platform; 
means for rotating the belt around the platform to create 

an endless Surface on which a user exercises; 
a first side rail extending along at least approximately all 

of a first side of a usable area of a surface of the 
platform; 

a set of user controls positioned on the first side rail; and 
a front structure comprising a ramped Surface, wherein the 
ramped surface covers a front non-usable area of the 
surface of the platform and is configured to direct a foot 
of the user onto the belt in response to a strike by the 
foot during use of the treadmill, and wherein the front 
structure is out of reach of the user while the user is 
exercising on the usable area of the surface of the 
platform. 

2. The treadmill of claim 1, wherein the ramped surface 
is configured to withstand a foot strike from a running user 
weighing at least 230 pounds without damage to the ramped 
surface or the front structure. 

3. The treadmill of claim 1, wherein the ramped surface 
includes a plurality of laterally oriented rollers. 
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4. The treadmill of claim 1, further comprising a rear 
structure including a ramped surface covering a rear non 
usable area of the surface of the platform. 

5. The treadmill of claim 1, further comprising a second 
side rail located on a second side of the usable area of the 
surface of the platform, distinct from the first side. 

6. The treadmill of claim 5, wherein the second side rail 
extends along at least approximately all of the second side 
of the usable area of the surface of the platform, wherein at 
least one of the first or second side rails includes means for 
detecting a lengthwise position of the user along a length of 
the usable area of the surface of the platform. 

7. The treadmill of claim 6, wherein the means for 
detecting includes: 

a plurality of light emitters and light sensors located on 
one of the first or second side rails; and 

a set of reflective surfaces located on the other of the first 
or second side rails, wherein a light emitter in the 
plurality of light emitters is configured to generate 
electromagnetic radiation directed towards the set of 
reflective surfaces, and wherein a light sensor of the 
plurality of light sensors is configured to sense a 
reflection of the electromagnetic radiation from the set 
of reflective surfaces. 

8. The treadmill of claim 6, wherein the means for rotating 
the belt around the platform includes means for dynamically 
adjusting rotation of the belt based on the lengthwise posi 
tion of the user. 

9. The treadmill of claim 8, further comprising means for 
acquiring physiological data from the user, wherein the 
means for rotating the belt around the platform includes 
means for dynamically adjusting rotation of the belt based 
on the physiological data, Subject to the lengthwise position 
of the user. 

10. The treadmill of claim 9, further comprising means for 
detecting a lateral position of the user along a width of the 
usable area of the surface of the platform. 

11. The treadmill of claim 10, further comprising a set of 
infrared devices mounted on the treadmill, wherein the set of 
infrared devices are configured to provide location informa 
tion for use by a virtual reality system. 

12. The treadmill of claim 1, further comprising means for 
providing feedback to the user regarding at least one of a 
lengthwise position of the user on the platform or a lateral 
position of the user on the platform. 

13. The treadmill of claim 12, wherein the means for 
providing feedback includes a Surface variation of the plat 
form in at least one of a lengthwise direction or a lateral 
direction. 

14. The treadmill of claim 13, wherein the surface varia 
tion includes a varying texture of the platform. 

15. The treadmill of claim 12, wherein the means for 
providing feedback includes a varying texture of the belt in 
outer lateral regions of the belt. 

16. A treadmill comprising: 
a platform; 
a belt located around the platform: 
means for rotating the belt around the platform to create 

an endless Surface on which a user exercises; 
a front structure comprising a ramped Surface, wherein the 

ramped surface covers a front non-usable area of the 
surface of the platform and is configured to direct a foot 
of the user onto the belt in response to a strike by the 
foot during use of the treadmill, and wherein the front 
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structure is out of reach of the user while the user is 
exercising on the usable area of the surface of the 
platform; 

means for detecting a lengthwise position of the user 
along a length of a usable Surface of the platform; and 

means for dynamically adjusting rotation of the belt based 
on the lengthwise position of the user. 

17. The treadmill of claim 16, further comprising means 
for providing tactile feedback to the user regarding at least 
one of a lengthwise position of the user on the platform or 
a lateral position of the user on the platform. 

18. The treadmill of claim 16, further comprising means 
for acquiring physiological data from the user, wherein the 
means for dynamically adjusting rotation of the belt further 
adjusts rotation of the belt based on the physiological data. 

19. The treadmill of claim 16, wherein the rotation of the 
belt is at least partially induced by the user exercising, and 
wherein the means for dynamically adjusting includes 
adjusting a resistance of rotation of the belt based on a target 
speed of the user. 
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20. A treadmill comprising: 
a platform; 
a belt located around the platform: 
means for rotating the belt around the platform to create 

an endless Surface on which a user exercises, wherein 
the means for rotation includes a varying resistance 
device for dynamically adjusting a resistance of rota 
tion of the belt, wherein the rotation of the belt is at 
least partially induced by the user exercising; and 

means for operating the varying resistance device to 
dynamically adjust the resistance of rotation of the belt 
based on a target speed of the user while exercising. 

21. The treadmill of claim 20, further comprising: 
means for detecting a lengthwise position of the user 

along a length of a usable Surface of the platform; and 
means for dynamically adjusting the resistance of rotation 

of the belt based on the lengthwise position of the user. 
22. The treadmill of claim 20, further comprising a front 

structure including a ramped Surface, wherein the ramped 
Surface covers a front non-usable portion of the platform and 
is configured to return a foot of the user to the belt in 
response to a strike during use of the treadmill, and wherein 
the front structure extends no higher than a knee of the user. 
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